This paper analyses the dynamic interaction between fiscal and monetary policies under different levels of bureaucratic corruption. Building on the original Barro and Gordon (1983) model and explicitly formulating the fiscal authority, we find that all policy outcomes depend on the size of corruption the economy is faced with. Delegation of monetary policy to an independent central bank is attaining the second best solution only if there is no bureaucratic corruption. However, with suboptimal institutional quality, the government has the incentive to increase debt strategically and indirectly 'force' the central bank to pursue expansionary monetary policy, despite independence. This result is augmented by the size of bureaucratic corruption and poses difficulties on the achievement of both price stability and a balanced debt process. Bureaucratic corruption, hence, can provide an explanation for the poorer inflation performance, due to debt boosts, of countries with lower institutional quality despite the introduction of central bank independence. The implications of the theoretical model on debt accumulation are verified empirically using a cross-sectional setting of 77 developed and developing countries. Confirming the theoretical predictions we find that after central bank independence is granted, more corruption leads to higher debt accumulation. More importantly, this effect is augmented by the degree of independence each central bank reform gave.
Introduction
The aim of this paper is to explore the impact of bureaucratic corruption on the interaction of monetary and fiscal policies under different levels of monetary authority independence. On a theoretical level, we readdress the time-inconsistency problem of monetary policy focusing on the driving forces of monetary and fiscal policymaking when the economy is faced with suboptimal institutional quality, materialised in the form of an inefficient tax collection system. The empirical analysis concentrates on the relationship between fiscal outcomes, and more precisely, debt accumulation and corruption after full or partial central bank independence (CBI) has been legislated.
There has been a general and intensively increasing trend towards central bank independence in the past couple of decades among both industrial and developing countries. During late 1980s and early 1990s many industrial countries have strengthened or established the independent legal status of their central banks, and developing countries followed their example soon afterwards. In the same context, many countries have opted for an inflation targeting framework, assigning price stability as the primary objective. Nonetheless, the monetary and fiscal performance of these countries has been very divert. Bureaucratic corruption provides an explanation for these observed differences.
Central bank independence has received considerable attention in both policy and academic circles. The main theoretical argument in favour of CBI, initiated by Barro and Gordon (1983) , stresses the elimination of the time inconsistency problem of monetary policy; that is, the use of unanticipated monetary policy for a short-term boost of the economy. Hence, an independent central bank would 'tie the hands' of the government and eliminate the inflation bias.
With the recognition that the inflation bias is determined by the taxation policy and hence the financing structure of government spending (Alesina and Tabellini 1987) 1 , the literature has also focused on the interactions among monetary and fiscal policy, by endogenising the latter. In this context, inflation also serves as a tool for government revenues (seignorage) and budgetary considerations play an important role in determining monetary policy. Among other things, quality of institutions can affect the government's fiscal decisions. In a recent paper, Huang and Wei (2005) , incorporate bureaucratic corruption in the static Alesina and Tabellini (1987) framework and show the implications of corruption in the tax collection mechanism on the fiscal and in turn monetary policymaking.
Using a two period model this paper puts government debt into play considering the whole spectrum of government spending financing and allowing for dynamic effects 1 The inflation bias has been motivated either by imperfections in the labour market (e.g. Rogoff (1985) ) or by the existence of tax distortions (e.g. Barro and Gordon (1983) ). However, as Alesina and Tabellini (1987) correctly point out everything boils down to taxation: If non-distortionary taxes existed, they could correct for the market imperfections induced 'output gap' by subsidising firms and obtain the socially desired outcome without excessive inflation. Hence, it is the nonexistence of non-distortionary taxation that creates the time-inconsistency problem.
to take place with crucial implications on the model. 2 With explicit fiscal policy, an independent central bank is also not fiscally dominated, setting monetary policy free of budgetary considerations. However, despite independence, past and current fiscal policy actions influence, and to an extent set, the environment in which monetary policy acts and hence can still constrain it. In this sense, the financing of government credit requirements can determine the extent of actual central bank autonomy. Lower quality of fiscal institutions is limiting government's ability to raise revenues through the tax system and with monetary policy no longer in its control, the debt's importance as a source of financing expenditure increases.
We find that the overall performance of an economy under different regimes depends on the level of institutional quality. Even if a commitment technology is available, corruption worsens the monetary and fiscal outcomes and results in decreased overall social welfare. Moreover, corruption still remains an obstacle when improvements are introduced in the monetary policy framework. Our main theoretical finding suggests that, with the presence of bureaucratic corruption, even if an independent central bank is legislatively constituted, the government has the incentive to use debt policy strategically to affect monetary policy. 3 Intuitively, an independent central bank is overcorrecting for the inflation bias, delivering too little inflation (and seigniorage revenues) from the government's perspective. At the same time, lower quality of institutions is also limiting government's tax revenues. Thus, the government has the incentive to increase debt in the first period in an attempt to increase second period inflation. The channel of transmission lies on the central bank's output considerations, which allows the government to indirectly 'force' an expansionary monetary policy.
As a result of that, economies with lower institutional quality that set independent central banks should observe rising levels of debt and higher levels of inflation visà vis their higher quality counterparts. Therefore, our model provides an explanation for the poorer inflation and debt accumulation performance of economies suffering from corruption issues.
On the empirical side, we attempt to explore these finding by concentrating on the response of debt policies after the introduction of independent central banks in countries faced with different levels of corruption. In a cross-sectional setting, CBI is approximated as a point in time, that is, as that central bank reform that gave a decisive step towards central bank autonomy, and then the impact of corruption after that point on debt is examined compared to before the reform for a set of 77 advanced and developing countries. Finally, we complement our analysis with a measure for the level of independence each reform gave. In this respect, our empirical approach bears more resemblance with event studies, which have been quite limited in the CBI literature.
Our main results verify the theoretical implications and suggest that corruption plays a role in explaining debt accumulation with the introduction of independence.
The effect of corruption after an important central bank reform on the on debt-to-GDP growth is both significant and sizeable. After controlling for a set of variables, we do find that more corruption leads to more debt accumulation. More importantly, after accounting for the level of independence the respective central bank reform gave, the effect of corruption on debt accumulation is bigger, the higher the CBI granted.
The remaining of the paper proceeds as follows. Section 1 presents the model and the solution in a first best world. Section 2 determines the second best outcome, as well as the case where the centralised authority is behaving discretionary. In section 3, following Rogoff's argument, monetary policy is delegated to a weight-conservative central bank. Section 4 introduces central bank independence and assesses its impact on the solution outcome in the presence of corruption. The empirical analysis is conducted in Section 5. Section 6 concludes.
The Model
There are three players in the economy that live for two periods; the private sector that sets inflation expectations, the government that is responsible for the fiscal policy and sets taxes, government spending and debt, and the central bank that deals with monetary policy by setting inflation directly.
Private Sector:
Production, wage setting and the aggregate supply function
The economy is characterised by a continuum of firms that are both price and wage takers and seek to maximise their net of taxes profits,
Taxes (τ t ) are incorporated in the model as a fraction on the firms' revenues and thus distort the behaviour of firms. The production function is given by Y t = L η t , 0 < η < 1. Solving the profit maximisation problem and taking logs, we can get the aggregate supply equation of the model, The private sector (individuals) sets nominal wage contracts one period in advance, in a competitive labour market, which is thus populated by a continuum of uncoordinated small agents. The public's objective function is assumed to be,
which implies that since wages are set in advance, the best each individual can do is set w t = p e t , or equivalently π e t = π t . The assumption of a continuum of uncoordinated individuals can be interpreted as individuals acting competitively, rather than strategically, by always maximising their objective. This way, the model concentrates on the strategic interaction among the two 'big' players. Using the best the private sector can do (predict inflation correctly, π t = π e t ) the aggregate supply can be rewritten as
where y n = k is the level of output that would prevail in the absence of monetary policy shocks and taxation (i.e. the natural level of output).
From equation (2) it becomes apparent that the private sector aims at the marketdetermined level of output (y n − aτ t ), which is distorted due to taxation. Also, note that we abstract from imperfections in both the goods and the labour markets. These simplifying assumptions allow us to concentrate on the effects of the existence of distortionary taxation on the incentives of the policymakers and their policy decisions.
Fiscal Authority
The government is introduced in the model by controlling the fiscal instruments tax rate (τ t ), government spending (g t ) and debt (d t ). The government budget constraint in nominal terms is given by:
where G t , D t , D t−1 and r are real variables, 0 < φ < 1 shows the degree of taxcollection inefficiency (i.e. the degree of bureaucratic corruption) and debt is indexed and matures after one period.
Following Canzoneri (1985) , money demand is represented by a very simple quantity theory of money equation, which depends only on an output level that is independent of fiscal policy (taxes), M t = P tȲ . This implies that inflation is equivalent to money creation. Since money demand does not depend on distortionary output (i.e. taxes) or nominal interest rate (i.e. expected inflation), the fiscal authority is not subject to time-inconsistency problems. 4 The government has no incentive to change taxes after the public has set its expectations.
The government budget constraint at t can be rewritten in real terms as:
where g t , d t , d t−1 are expressed as shares of the non-distortionary output (Ȳ ) and π t has been approximated by
The government finances its spending and debt payments through taxes, seigniorage, and newly issued debt. In our two-period model, the government cannot issue new debt in period 2 (i.e. d 2 = 0) and the only benefit from positive inflation is seigniorage.
The government's objective function is given by
4 If money demand depended on output, which is a function of taxes, then inflation would be determined partially through money growth and partially through tax growth (πt = ∆mt + a∆τt) and the government would be facing time-inconsistent incentives. Further, if money demand depended on inflation expectations as well, then expected inflation could alter people's money holdings, and in this case it would be expected as well as unexpected inflation having real effects.
5 Equation (3) is derived by dividing the government budget constraint by PtȲ and represents a good approximation if Yt is close toȲ .
where λ i > 0, for i = 1, 2, 0 < g * < 1 and u t = π 2 t + λ 1 (y t − y n ) 2 + λ 2 (g t − g * ) 2 is the instantaneous loss function.
The government faces the conventional loss function, with a negative sign in order to represent social welfare. The weights on the function's arguments are set relative to inflation, with inflation's weight normalised to unity. Hence, λ i for i = 1, 2 correspond to the weights the government puts on output and government spending respectively relative to inflation. Note that the government shares the same discount factor and relative weights as society.
Despite the benefits of inflation on government revenues, society's inflation target corresponds to price stability, since society would be better off with zero inflation.
The output target is the natural level of output, y n , implying that the policymakers aim at achieving a non-distortionary level of output. The difference in the output goals among the private sector (y n − aτ t ) and the fiscal authority (y n ) is the source of the inflation bias. With no distortions (τ t = 0) there is no output goal conflict, and hence no time-inconsistency problem. This makes for the Alesina and Tabellini (1987) point. Finally, following Debelle and Fischer's (1994) interpretation, the government spending target (g * ) represents the optimal share of non-distortionary output (Ȳ ) to be allocated on public goods provision, if non-distortionary taxes were available.
Monetary Authority
The central bank is responsible for monetary policy and controls inflation perfectly, since from the money demand specification π t = ∆m t . The monetary authority is subject to time-inconsistency problems, since from (2) it can use surprise inflation to stimulate output, which is considered 'too low' due to distortionary taxation.
The objective function of the central bank would generally be of the form:
where
and ξ i for i = 1, 2 represent the central bank's relative weights which need not be equal to λ i for i = 1, 2.
If ξ i = λ i for i = 1, 2, both authorities share the same objective function, and hence we have a centralised authority (the government) being responsible for both monetary and fiscal policy. Clearly, under this framework, the policymaker is facing the optimal policy mix and there is no disagreement regarding the conflicting objectives.
In the case where ξ i < λ i for i = 1, 2 monetary policy is delegated to a weightconservative (Rogoff-type) central bank that is more averse to inflation. With the explicit incorporation of fiscal policy, ξ 2 represents the degree of fiscal dominance and thus the extent in which the delegated central bank is 'forced' to take fiscal considerations into account when setting its monetary policy. Thus, the case where the appointed central bank has ξ 2 = 0 may be interpreted as the decentralisation of eco-nomic policies with the appointment of an independent central bank. In line with the literature on central bank independence, ξ 2 = 0 corresponds to instrument independence, as opposed to goal independence since the central bank shares the same goals as the government.
First Best
The first best outcome in this framework is given by a centralised authority, which is able to precommit in a world with non-distortionary taxes. In this case, the aggregate supply is no longer distorted by taxes (y t −y n = a(π t −π e t )), and the government budget constraint is the same as equation (3), but now the tax rate represents lump-sum taxes as a share of non-distortionary output (τ t = T t /Ȳ ). The first best outcome results in zero inflation, y t = y n and g t = g * in both periods. Regarding optimal tax and debt policy, since those two fiscal instruments are non-distortionary they turn out to be interchangeable. Any of the two could be used to cover the desired level of government spending including outstanding debt payments. Also note that even if the first best world is facing tax-collection inefficiencies (i.e. φ < 1), corruption only raises the tax level needed to cover the government financial requirement of every period.
Second Best
With nonexistent lump-sum taxes, the first best outcome is infeasible. The second best (SB) of the model can be derived from a centralised authority that is able to commit when distortionary taxes are apparent. In a two period model, the commitment outcome of maximising the intertemporal society's utility function under the intertemporal constraints is equivalent to solving the model backwards (Beetsma and Bovenberg 1997) . Hence, starting from the second period, setting π 2 = π e 2 and taking d 1 as given, second period policy decisions are optimally chosen, π 2 = f (d 1 , g * ) and
Then, first period policy decisions are chosen (including d 1 ), given π 1 = π e 1 and given that the optimal second period decisions will be followed.
• In the Second Period,
The centralised authority is maximising
Subject to π 2 = π e 2 y 2 = y n − aτ 2
The optimal monetary and fiscal instruments for the second period will be chosen according to:
Social welfare in t = 2 is a negative function of d 1 (and g * ), since a higher debt accumulation in the previous period requires higher debt servicing costs this period.
Second period inflation is negatively related to the degree of corruption, as higher corruption (lower φ) leads to higher intratemporal inflation due to greater reliance on inflation tax revenues. Social welfare is reduced when corruption increases. The effect of corruption on second period taxes depends on the size of φ. If 0 < φ <φ, then ∂τ 2 ∂φ > 0, and a reduction in the quality of institutions will lead to less taxes. The opposite effect occurs ifφ < φ < 1, assuming thatφ < 1. For plausible parameter valuesφ would be greater than unity, implying that corruption deterioration will cause an intratemporal shift away from taxes. 6
Note that the static version of the model is the second period optimal values with d 1 = 0. So, with φ = 1 the outcomes reduce to the Alesina and Tabellini's (1987) SB and with φ < 1 to Huang and Wei's (2005) .
• In the First Period,
The centralised authority maximises U g given that second period polices will be followed, that is, given that u 2 is equal to its maximised value according to (6).
Subject to π 1 = π e 1 y 1 = y n − aτ 1
So similar to period 2 we have:
6 The critical value of φ isφ = (
(1 + λ2)/λ2 > 1, and assuming that the share of labour in the production function is greater than 0.5, a = η 1−η > 1. Further, λ1 should be a number in the vicinity of 1, hence,φ will be greater than unity.
And optimal debt policy is given by:
In the SB, the choice of d 1 is independent of the structural parameter values of the model (a, λ 1 , λ 2 ), including the level of corruption, φ. Debt is a policy instrument only in one period that has to be repaid in the next one. Thus, in this model, debt is just reallocating the burden of raising revenues (through taxation or inflation) among the two periods, and with a committed centralised authority that faces the optimal policy mix debt does not depend on the corruption level. 8 Optimal debt is driven only from the subjective time preference of society relative to the rate of return on assets. From equation (8) if for a moment we ignore d 0 (either because is close to zero or just an exogenous constant), we see that the degree of society's impatience (1/β) relative to the rate of return on assets (1 + ρ)
will determine whether society wishes to be a net debtor or a net borrower. Thus, if
, society is better off accumulating assets and vice versa. If β(1 + ρ) = 1, no debt is issued and the model reduces to the static one-shot game, where current policy instruments cover current revenue requirements. The effective discount factor, β(1 + ρ), is inversely related to debt, and in the SB is assumed to be optimal.
Also note that in the SB world inflation is non-zero, unlike the deterministic Barro and Gordon (1983) model with exogenous fiscal policy. Positive inflation arises solely because of government spending considerations and the incorporation of the government budget constraint in the maximisation problem. That is, the centralised authority is willing to tolerate some positive inflation (seigniorage), as it is trading-off among providing more of public goods and incurring the cost of positive inflation.
Despite the fact that debt policy is independent of φ, all other policy instruments are not. That is, the SB outcome an economy can achieve is different for different corruption levels. Hence, an economy that faces lower quality of institutions will have a SB outcome characterised by higher inflation, lower taxes (ifφ > 1), lower government spending and lower overall social welfare. 
Centralised Economic Policy without Commitment
Suppose that the centralised authority is unable to precommit, and thus the output boost channel of unanticipated inflation is present. In this case, first period debt policy
Discretionary debt depends on the structural parameters of the model a, λ 1 , λ 2 and
, since K is always greater than unity. The effective discount factor under discretion (β(1 + ρ)K) is greater compared to the SB, which implies that second period costs of servicing debt are increased, and consequently, the centralised authority issues less debt in the first period. 9
The intuition behind this result is that in the static version of the model, the economy ends up with higher inflation and lower taxes compared to the (static) SB in both periods. Due to time-inconsistent monetary policy, the government is collecting too much revenue in the form of inflation and too little in the form of taxes (intratemporal imbalance). In the dynamic version of the model with discretion, however, although first period inflation expectations are taken as given, second period's are not; they can still be affected by first period debt policy. The same applies to second period inflation and taxes. Thus, π e 2 = h(d 1 ), and
. In other words, the centralised authority will use first period debt policy to affect second period outcomes and try and 'correct' the intratemporal imbalance of the second period. It uses debt to restrict itself from delivering too much inflation in the second period. That is why, discretionary debt depends on society's time preference relative to not only the rate of returns on assets but also K, which reflects intratemporal considerations. 10 In doing so, centralised discretionary policies result in both intratemporal and intertemporal imbalances (or distortions) compared to the SB.
The discretionary outcome under a centralised authority is again depending on the quality of institutions, since all choice variables are a function of φ. Under some conditions, it holds that intratemporal imbalances are higher for higher levels of in-stitutional quality and quality of institutions is negatively related to debt. Hence,
, where φ L , φ H correspond to lower and higher quality respectively. 11
Intuitively, since higher institutional quality leads to more intratemporal distortions, the incentive to correct them is higher. Hence, the higher quality economy accumulates more assets. This result is further motivated by the fact that high quality translates into more efficient tax systems, giving the opportunity for lowering debt further down but still having adequate revenues. Note, however, that our model could be overstating the disaccumulation of debt since reputational issues and private sector's strategic behaviour are ignored. A summary of the discretionary outcome is nested in • In the Second Period:
The government and the central bank maximise their objective functions with respect to τ 2 and π 2 respectively, for given d 1 and taking second period inflation expectations as given.
Then the private sector forms expectations according to the first order conditions of the policymakers and the optimal second period policies are obtained.
• Similarly, in the First Period:
The fiscal and monetary authorities maximise their objective functions with respect to τ 1 , d 1 and π 1 respectively, taking first period inflation expectations and the optimal 11 For more details see Dimakou (2006) . second period policies as given. Note that it is only the fiscal authority that can affect second period policies (including second period inflation expectations and society's utility) through d 1 . In contrast, the monetary authority cannot affect the second period, since π 1 can only impact current period outcomes.
Discretionary debt policy is given by:
where the superstrict 'dmc' stands for 'discretion with a more conservative central bank' and
Under decentralised and discretionary policymakers, optimal debt policy depends on intertemporal (β(1 + ρ)) and intratemporal (M ) considerations. The magnitude of M (compared to unity) will depend on the central bank's weights (i.e. degree of conservatism) relative to government's weights and the level of corruption.
The optimal delegated parameters can be obtained by maximising the optimised society's welfare under decentralisation,
which yields the optimality condition for ξ 1 , ξ 2 :
This implies that optimal ξ 2 is a linear function of ξ 1 , due to the quadratic specification of the policymakers objective function. In other words, the optimal reduction of the weight the central bank puts on government spending depends on society's initial weights, λ 1 , λ 2 , on the degree of corruption, φ, and on the optimal reduction of the central bank's weight on output, ξ 1 . Hence, there are infinite combinations of ξ 1 , ξ 2 that can maximise U dmc,g , which are bounded by 0
The optimality condition for ξ i , i = 1, 2 manages to correct for both the intertemporal and intratemporal imbalances of discretionary policy and hence attain the SB, unlike in Beetsma and Bovenberg (1997) . 12 That is, setting ξ i according to (9) yields M = 1, and hence, d dmc 1 = d SB 1 , and at the same time U dmc = U SB . Note also, from equation (9), that both ξ 1 , ξ 2 are inversely related to the quality of institutions. Lower fiscal capacity (smaller φ) requires higher ξ i (i.e. less conservative 12 Beetsma and Bovenberg (1997) using a slightly different loss function and abstracting from corruption issues, end up with a value for M that is always greater than unity. Consequently, their optimal degree of conservatism corrects only for the intratemporal misallocations. This result is driven by the money demand specification, Mt/Pt = κȲ that incorporates a velocity of money term, κ, and from the fact that they concentrate on coordinated monetary and fiscal policies by minimising a weighted average of the two policymakers' loss functions. central banks). The reason for this result is that a low value for φ implies more costly tax collection, and hence a less effective tax system. Thus, the government would like to rely more on seigniorage. However, since monetary policy is no longer controlled by the government, this increased need for seigniorage translates into higher values for ξ 1 (higher central bank's incentive to boost distorted output through unanticipated inflation) or ξ 2 (higher central bank's consideration for government spending when setting inflation) or any combination of the two, according to (9).
Central Bank Independence
Suppose that monetary policy is delegated to an independent central bank. This implies that ξ 2 = 0, since the central bank is not taking into account budgetary concerns, and hence is not fiscally dominated. From condition (9), the optimally delegated parameter for the relative weight on output should be
That is, with an independent central bank, the SB is attained only if a less conservative regarding output considerations central bank is appointed. In other words, when the economy is faced with tax inefficiencies and ξ 1 = λ 1 , then the optimal ξ 2 should be equal to 0 < ξ * 2 = λ 2 (1 − φ) < λ 2 , hence, some level of fiscal dominance should be permitted.
Nonetheless, if ξ 1 is bounded by λ 1 , whenever an independent central bank (ξ 2 = 0 and ξ 1 ≤ λ 1 or ξ 1 < λ 1 /φ) is legislatively constituted, a new aspect emerges in a dynamic environment; the government faces the incentive to use debt strategically, since first period debt relates to second period monetary and fiscal setting. In this case, M with ξ 2 = 0 becomes: 13
for every ξ 1 < λ 1 φ and hence for every ξ 1 ≤ λ 1
And d
where 'ICB' stands for discretion under an independent central bank.
For ξ 1 < λ 1 /φ, the effective discount factor of the government, β(1+ρ)N , is smaller compared to the SB one (β(1 + ρ)) and society values less the costs of servicing debt.
Hence, the effective discount factor is such that the government intertemporally shifts its financial requirements away from the first and towards the second period, by issuing more debt compared to the SB. Therefore,
If the government is unable to affect the degree of conservatism of the central bank or it cannot appoint such a less conservative central bank as to obtain the SB due to political reasons (i.e. ξ 1 is bounded by λ 1 ), it can use debt in order to affect second period monetary policy because monetary policy is considered too conservative from the ex ante perspective of the government, delivering too little inflation in both periods.
More precisely, the government strategically accumulates debt so as to increase second period taxes, which in turn distort output further and hence induce the central bank to increase second period inflation (indirect channel ). Note that in this case (with ξ 2 = 0) the channel through which debt affects second period inflation is different from the case of a more conservative central bank where both ξ i > 0 and d 1 affects π 2 (and π e 2 ) directly, presented in Section 3. 14 This outcome suggests that more conservative monetary policymaking induces the government to use debt in order to increase second period inflation, despite the fact that monetary policy is free from any fiscal dominance phenomena. 15 Note as well, that if there were no corruption issues, φ = 1, the SB would be attained with ξ 1 = λ 1 and the government would have no incentive to use debt strategically. Hence, it is the existence of bureaucratic corruption in the tax collection mechanism that induces the government to indirectly 'force' an expansionary monetary policy with the use of fiscal policy, despite independence.
A direct implication that can be observed is that there is a range of ξ 1 , namely,
, that even if a less conservative independent central bank is appointed, the government finds it optimal to accumulate debt in order to increase second period inflation. The lower is the quality of fiscal institutions (smaller φ), the greater is this range. Higher levels of tax inefficiency imply more costly tax revenues and higher SB inflation levels. Hence, the government requires more and more loose monetary policy in order to cover its spending requirements through seigniorage.
Debt Behaviour
In order to analyse the debt behaviour and hence the inflation dynamics of an economy that faces tax inefficiencies we should explore the factors that decrease N further from unity. N and hence the effective discount factor of the government, (β(1 + ρ)N ), is a function of all the structural parameters of the model (λ 1 , λ 2 , φ), as well as the degree of central bank conservatism, ξ 1 .
The government's relative weight on government spending, λ 2 , is always a negative function of the effective discount factor. Hence, the more the government cares about government spending relative to inflation, (higher λ 2 ), the more it is inclined to accumulated debt, (higher d ICB 1 ). On the contrary, the government's relative weight on output is a non-linear function of N 16 . For relatively small values of λ 1 an increase in the relative weight of output induces the government to issue more debt. Note that the value of λ 1 that obtains the SB, given ξ 1 , φ, is always on the negatively sloped part on N (λ 1 ) (see Figure 1(c) ). It is after λ 1 takes the value of twice the one that would obtain the SB that the opposite effect takes place. Nonetheless, in the subsequent analysis we will treat the government's weights, λ 1 and λ 2 , as given since our focus is on the interaction between central bank conservatism (ξ i ) and quality of institutions (φ) and their impact on fiscal and monetary policy. We will assume that λ 1 is such
The rest two parameters of the model, ξ 1 , φ, are non-linear functions of N and there are critical values that switch their effect on N , the effective discount factor and first period debt policy. We will analyse each of them in more detail. Table 1 :
• Central bank's relative weight on output: ξ 1
Regarding the degree of central bank's conservatism, there is a critical value of ξ 1 that provides the global minimum for N as a function of ξ 1 , keeping the other parameters fixed.
For relatively small values of ξ 1 , 0 < ξ 1 < ξ * 1 , a further increase in the central bank's degree of conservatism (lower ξ 1 ), increases N and hence the effective discount factor.
Since the future matters more, the government reduces debt. 17 Further reduction 16 For λ2, since ξ2 = 0 it is only the government that cares about government spending, so irrespective of the initial value of λ2, the more weight attached to government spending, the more the revenues the government wants to raise through both tax and inflation tax. However, since ξ1 > 0, the response of the government to changes in λ1 will partially depend on the weight the central bank attaches to output given the efficiency of the tax system.
17 Note that in this interval, ξ1 could be greater than λ1, depending of φ. Actually, for small values of φ (with certainty for φ < 1/2), it is the case that ξ1 > λ1. However, the smaller is φ the more loose in ξ 1 does not engage the government in debt accumulation, since the government knows that the central bank (being very inflation averse) will barely raise inflation in response to higher debt repayment in the second period and refrains from issuing debt.
The costs of increased debt (higher second period taxes) outweigh the benefits (higher second period inflation) and hence first period debt is reduced.
For relatively higher values of ξ 1 , namely, ξ * 1 < ξ 1 < λ 1 /φ, delegating a more conservative independent central bank (reducing ξ 1 ), decreases the effective discount factor and induces the government to accumulate debt in an attempt to increase second period seigniorage revenues. That is, given the other structural parameters (a, λ 1 , λ 2 , φ), the degree of conservatism is such that lowering ξ 1 in the region of (ξ * 1 , λ 1 /φ) induces the government to shift its financial requirements towards the second period by increasing debt in the first period. Here the cost of increasing debt is lower than the benefit as the central bank cares enough about output distortions for the government to use the debt mechanism in order to push second period inflation up.
• Quality of institutions: φ Regarding the quality of institutions, again, there is a critical value of φ that gives the global minimum of N as a function of φ. Quality of institutions is non-linear in N and the effective discount factor. There are, hence, levels of corruption that do not result in debt accumulation.
and 0 < φ
For relatively small values of φ, φ ∈ (0, φ * ), a further deterioration in fiscal capacity is increasing the costs of servicing debt beyond the benefits, which results in asset accumulation. The intuition behind this outcome is as follows. With 0 < φ < φ * a further reduction in φ is making taxes even more inefficient in the sense that, despite their distortionary effect on output and the subsequent positive response of inflation, overall revenues get smaller due to the negative impact of tax revenues. Consequently, taxes become a too costly tool to be used by the government so as to induce the central bank to deliver higher inflation by increasing first period debt. In other words, there is a range of poor quality of institutions (relative to the other parameters) that a further deterioration makes the potential mechanism the government has in affecting second period monetary policy prohibitively costly.
monetary policy is required for the SB to be attained, which implies that even if λ1 < ξ1 < λ1/φ, the central bank is too conservative from the government's point.
However, for φ > φ * , given that φ * ≤ 1, more corruption (lower φ) reduces the effective discount factor, which results in higher first period debt. This result suggests that for φ > φ * , we would expect economies with lower quality of institutions to exhibit higher increasing public debt levels with the introduction of central bank independence, and higher debt levels compared to economies that exhibit better quality of fiscal institutions. Figure 1 summarises the previous discussion by depicting the effects of ξ 1 , φ and λ 1 on N .
We can pinpoint only one sufficient condition under which a further increase in the central bank's conservatism (lower ξ 1 ) or a further deterioration in quality of institutions (lower φ) would lead to higher debt accumulation. Figure 1 , that whenever 2φξ 1 − λ 1 > 0 ⇒ φ > λ 1 /2ξ 1 (or equivalently
Furthermore, starting from the point where an independent central bank with ξ 1 = λ 1 has been in place and concentrating on reasonably realistic levels of corruption 19 (i.e. for φ > 1/2) it holds that an economy would be accumulating more debt if
• it faces lower quality of institutions,
• it appoints a more conservative independent central bank ,
18 It also holds that ∂N ∂λ 1 < 0. However, we concentrate only on the effects of ξ1 and φ assuming that the government's relative weights (λ1, λ2) are given.
19 Having a φ < 1/2 would imply that more than half of the tax revenues never reach the treasury and would correspond to severe levels of corruption. We abstract from such severe levels of corruption. However, even if they do apply in reality, such countries are more likely to be also facing debt constraints and underdeveloped financial systems and would be more reluctant to give up seigniorage revenues by introducing independent monetary policy regimes in the first place.
Empirical Model
The empirical analysis concentrates on the impact of bureaucratic corruption on debt accumulation given that full or partial central bank independence has been legislated.
Central bank independence is primarily identified as a point in time, rather than a level. Hence, we concentrate on the time that an important central bank reform took place providing a decisive step towards independence and observe the evolution of debt accumulation from that point onwards compared to before. The timing of an institutional reform has been a widely neglected piece of information on how a commitment by the policymakers to a more independent central bank -materialised 
Methodology
The empirical investigation of our argument involves estimating the effect of bureaucratic corruption on debt after an important central bank reform in a cross-sectional setting. This is conducted as follows. Firstly, time is transformed so that τ refers to the central bank Act reform or the inflation targeting adoption date for each country.
We then construct an average of the variables of interest, for the three years before (including the year τ ) and 3 years after τ for all of our country sample. For instance, for the dependent variable, debt-to-GDP ratio, we have,
where D t corresponds to the debt-to-GDP ratio and DB and DA correspond to averages of 3 years before and after respectively. Then based on the theoretical implication that more corruption leads to more debt accumulation we have the following empirical model:
where GD is the percentage change in the average 3 years before and after debt-to-GDP ratio, calculated as GD = DA−DB DB × 100. QUAL reflects the level of corruption (quality) of each country and X consists of a set of control variables. Subscript i refers to each observation (country and reform) in our sample, thus countries with two central bank reforms are treated as different observations. The choice of 3 years averaging was merely driven by debt data availability. Although not presented here, using 4 and 5 years averages does not qualitatively affect our results, but increases the cases with missing data.
Data
Our country sample consists of 77 countries, 23 advanced economies, and 54 developing. 
Debt
Collecting public debt data for a big set of countries over a balanced time period is a cumbersome task. Most available debt data sets are incomplete (e.g. International Financial Statistics (IFS),World Bank Indicators (WBI)), both in terms of cross-sectional and time series coverage. A more extensive data set on external debt is available. However, as we are interested in total, domestic and external, public debt and the evolution of external debt might not be a good indicator for overall debt we cannot use this data set.
To our knowledge, the most complete publicly available data set, which we use in this study, is provided by Jaimovich and Panizza (2006) (hereafter JP) . Their debt data set refers to central government debt (both external and domestic) as a share of GDP. A separate GDP column is available, measured in current billion USD. JP data refer to gross central government debt. For more information regarding JP data and their methodology see Jaimovich and Panizza (2006) .
Bureaucratic Corruption
As a proxy for bureaucratic corruption (QUAL), we use the most widely known index, the Corruption Perception Index (CPI) of Transparency International (TI) as of 2005. This is the only year that we have data for the whole country sample. Notwhithstanding, since corruption is a feature that changes very sluggishly over time this is not a major drawback. In this index, corruption is defined as the abuse of public office for private gain and it does not distinguish between administrative and political corruption. CPI-TI assesses and ranks countries in terms of the degree to which corruption is perceived to exist among public officials and politicians, drawing on different polls and different surveys among business people, academics and risk analysts. The index is computed as the simple average of the number of different surveys. It ranges from 0 (absolute corruption) to 10 (perfect institutional quality). More information regarding the methodology of CPI-TI is provided by in their web-site (www.transparency.org). Despite the fact that a central bank reform is undisputable, each reform gave a different level of independence, and it is in high levels of CBI that the government has a higher incentive to strategically accumulate more debt. We accommodate for this feature with the introduction of a dummy variable that categorises the reformed countries according to the level of independence given by the new Act, as measured by the GMTindex. We use a dummy, instead of the actual level of CBI, to ameliorate the subjectivity biases created by combining many different sources, as well as own calculations. We then interact this dummy with the level of corruption (quality) of each country, allowing us to investigate the effect of corruption on debt at different stages of central bank independence. Our CBI dummy is grouped in 4 categories for high, upper medium, lower medium and low independence (IHIGH i , IU M ED i , ILM ED i , ILOW i ). The GMT-index is measured in a 0 (no CBI) to 16 (full CBI) scale, by adding up its two components (political and economic autonomy). The categorisation of the countries into the 4 classes was mainly based on deriving somehow equal size groups, while keeping the level of CBI as coherent as possible. The majority of the countries fall into the middle category, which triggered a further split into upper medium (IU M ED) and lower medium (ILM ED). There is no country with a 0 score (the least independent is Qatar with a score of 3) nor with 16. More precisely, 
Central Bank Independence

Control Variables
The vector X includes a set of control variables that could be affecting the evolution of the debt-to-GDP ratio, other than corruption. Since our dependent variables refer to debt as a share of GDP, variations in nominal GDP could be affecting GD i negatively.
Hence, we construct a control variable, GGDP i , as the percentage change of average GDP between 3 years before and after the CB reform for each country, following the same process as with GD i . For comparability reasons GDP data are from Jaimovich and Panizza (2006). They refer to nominal GDP measured in USD. Following the same reasoning, inflation could be impacting the dependent variable. However, the effect of inflation in different countries' debt growth is unclear. Some countries have indexed debt, so inflation is already accounted for, though for others with non-indexed debt, we would expect variations in the rate of inflation to be affecting debt accumulation (as a share of GDP) negatively. IN F i is constructed the same way as GGDP i . Inflation is based on CPI data from the IFS series of the IMF.
Furthermore, we control for the exchange rate regime of each country, since the more rigid the regime, the less scope for discretionary monetary policy. In this case, a strategic manipulation of debt by the government will not affect monetary policy, i.e.
it will not induce the CB to respond. The government being aware of that, will not necessarily use debt policy in such a way. The exchange rate regime of each country was drawn by the de facto classification of Bubula andÖtker Robe (2002) . Firstly, we include an exchange rate dummy (EX j , j = 1, 2, 3, 4, 5) identifying 5 different exchange rate regimes that were in place or were introduced at the time of the CB reform; Namely, EX1 for fixed pegs, EX2 for horizontal bands, EX3 for crawling pegs and crawling bands, EX4 for tightly managed floats, and EX5 for managed and independent floats. In cases where a central bank reform was accompanied by an exchange rate regime shift, we categorise the country according to the new regime. The majority of countries fall into the last category, with some of the intermediate cases having a small number of countries. Hence, we also try a broader categorisation of regimes,
EXF IXED, EXIN T ER, EXF LOAT , for fixed, intermediate and floating ones.
Financial or currency crises are also accounted for, since they have sizeable effects on the debt accumulation of the affected countries. For instance, the Asian financial crisis of 1997 caused Indonesia's debt-to-GDP to increase by 235% between 1997-1998.
The crisis dummy (CRISIS i ) gives a value of 1 to those countries which experienced a financial or currency crisis during the years of interest, that is, around the time of the central bank reform, and a value of 0 otherwise. This dummy variable is capturing all the major crises that occurred during the 1990s and beginning of 2000, since, in the majority of the cases, the aftermath of the crisis initiated the introduction of a new monetary policy framework, usually accompanied by an exchange rate regime shift.
The monetary policy change was verified with a new or amended Central Bank Act, or with a move to an inflation targeting regime. We would expect the effect of this variable on GD i to be positive.
Furthermore, we also control for the initial debt level of each country by introducing a dummy for countries that are highly indebted. HIGHDB i takes the value 1 if the country's 3 years before the CB reform average debt-to-GDP ratio exceeds 80%.
Countries with excessive debt-to-GDP ratios are facing a set of different challenges;
due to credit or other constraints, they might not be able to issue more debt, but at the same time it could be difficult to implement a drastic debt disaccumulation policy.
Overall, countries with high starting debt/GDP levels experienced small decreases after the reforms. A similar control variable accounts for the Heavily Indebted Poor
Countries initiatives, initiated in 1996 and further enhanced in 1999. This is a scheme of debt relief launched by the IMF and World Bank, to ensure sustainability of (external) debt for Heavily Indebted Poor Countries (HIPC). After eligibility for this scheme (decision point) is granted to a country, usually it takes some time until the creditors start providing the full size of the decided debt relief (completion point). We introduce the HIP C i dummy for countries that have their decision or completion points under the two HIPC-initiatives included in the period examined. This dummy variable, although an almost perfect subset of HIGHDB i , reflects a very different feature that impacts debt growth rates.
Estimation Results
Under all specifications, the effect of QUAL is significant at the 1% level and ranges between 2.5 and 3.5%. This implies that a decrease in quality (more corruption)
by 1 unit will increase the rate of growth of (3-years average) debt-to-GDP ratio by approximately 3 percentage points. Given that average GD in our sample is 5.8%, the impact of corruption on debt accumulation is sizeable.
GGDP and IN F both have a negative impact on GD but they are quantitatively very small. The dummies for HIGHDB, CRISIS and HIP C are always significant both statistically and quantitatively. As expected, HIGHDB and HIP C reduce GD considerably, though CRISIS increases it. Their sizeable effects are attributable to the fact that they include countries with very different debt processes compared to the average. In most countries hit by a crisis, there were marked increases in their debt-to-GDP ratios, in others where GD was not largely affected the impact of the crisis is noticed in either their GDP growth or inflation. Highly indebted countries are experiencing debt decreases after the reforms, a phenomenon observed even more among the Heavily Indebt Poor Countries (HIP C).
Columns (2) and (3) of Table 2 include two different types of exchange rate regime dummies, but they all turn out to be insignificant. A number of reasons could explain this result. Firstly, we have excluded all currency board arrangements or currency unions (apart from the EMU and some countries in the Rand zone), in which cases there is no scope for discretionary monetary policy. 23 Secondly, regarding the first classification of exchange rates, each regime dummy includes a very different sample both in terms of individual countries and in terms of size. For instance, EX2 refers to horizontal bands and accounts only for 10 countries, the majority of which were in the ERM system, however, EX5 includes 52 much more diverged observations.
Nonetheless, a more general categorisation of regimes, where EXF IXED = EX1 + EX2, EXIN T ER = EX3 + EX4 and EXF LOAT = EX5, is not alleviating the results.
Finally, in column (5) we control for 3 of the most exceptional cases in our country sample, namely for Nicaragua (NIC1 1992) where despite a huge 3 years-average debtto-GDP ratio for before 1992 (227%), debt/GDP further increased after the reform, Sierra Leone (SLE 2000) which apart from becoming a HIPC, it went out of a civil war on that year, and both effects contributed to a sizeable debt/GDP decrease, and Kyrgyz Republic, which experienced the highest increase in GD due to the negative spill-over of the Russian financial crisis. Despite the exclusion of those countries, the results remain robust with the impact of QUAL in the same range as before.
In general terms, our results are in line with the theoretical implications of the model; more corruption can explain a part of the higher debt-to-GDP accumulation of different countries after more CBI is granted. However, up to now our empirical investigation does not account for the level of independence. The individual Act reforms, although being viewed as reforms in the direction of improved autonomy, gave different degrees of independence to their central banks. Our theoretical model suggests that we would expect the effect of quality to be stronger when high levels of CBI are legislated, rather than when a monetary policy regime shift is only partial. From an empirical point of view, we account for this feature of the model by interacting the quality of institutions with a dummy variable reflecting the level of independence the central bank reform in question gave. This way we can establish the impact of quality on GD for 4 levels of CBI. Results are presented in Table 3 .
Our empirical results verify this conjecture. The impact of quality on debt-to-GDP 23 Countries of the Euro Area are considered as independent floaters. Alternative specifications in which they are classified as a separate group, does not alter the empirical findings. Note: t-ratios in parenthesis * = 10%, ** = 5%, and *** = 1% levels of significance accumulation is the highest for the countries that shifted to very high levels of CBI, and gradually decreases as the level of CBI introduced by the central bank reform lessens. The interaction variables of quality with high, upper medium and low CBI are significant under all specifications. According to our results, within the reforms that gave high degree of independence, a unit rise in corruption (lower QUAL), increases the change of the debt/GDP ratio by 4.5 percentage points. Within the group of upper medium CBI, the impact of corruption on debt-to-GDP is around 3.5 points and among the countries that their reforms gave very little independence, the impact of corruption is lower and equal to 2.5. However, the interaction variable QUAL*ILMED turns out to be insignificant and of lower magnitude than expected.
The ILMED and ILOW clusters include economies from all geo-economic regions, although the majority comes from low-income countries. Hence, unlike the two higher independence groups, they incorporate very diverse cases also in terms of the timing of the reform. The ILMED group includes very few Industrial ( its main improvements compared to ILOW come from economic autonomy aspects. In that sense, and considering that a certain level of political autonomy is also required for economic autonomy to be more relevant, those two groups that exhibit lower levels of CBI do not differ so much. For this reason, in column (2) of Table 3 we add the last two groups of CBI and the lack of significance is no longer observed. With three categorisations, all interaction variables are significant and the impact of worsening quality as the level of CBI is higher on the rate of debt accumulation increases.
In order to identify the underlying reasons for the insignificance of the ILMED dummy, we examine closely the composition of countries in this group. The lower medium CBI group is the group with the lowest standard deviation in quality levels, a feature driven by the lack of high quality countries relative to the other groups.
Australia (AUS 1993) and Malta (MLT1 1994) have the highest and fourth highest quality in the ILMED group, though they rank 9th and 23rd in the overall sample respectively. At the same time, both countries experienced sizeable increases in their debt-to-GDP-ratio after their central bank reforms, which are not accounted for in the CRISIS dummy. They both suffered from severe recessions around the time of their reforms which caused substantial debt increases. 24 In the last two columns of Table 3 we control for those two countries with the use of separate country dummies and we do observe that the effect of quality within the lower medium levels of CBI gets significant both statistically and quantitatively. Note that the coefficients of the ILMED and ILOW clusters are very close, which certifies the similarities between the two groups.
Nicaragua (NIC1 1992) and Sierra Leone (SLE), countries we have been controlling for in all previous regressions, are in the ILMED group. In the last column of Table   3 we control for these (as well as Kyrgyz), and conclude that the effect of quality in all levels of independence remains significant. The effect and significance of all 24 In the case of Australia, the reform date, although widely accepted as the IT date, refers to the unilateral decision of the Reserve Bank to follow an inflation targeting regime. Another widely accepted view is that the recession was responsible for the drop of inflation and hence for the success of the IT regime, which followed the recession. Note: t-ratios in parenthesis * = 10%, ** = 5%, and *** = 1% levels of significance other control variables does not change from the regressions of Table 2 . Exchange rate regime dummies are again insignificant without altering the main findings, as it can be observed from column (3). On the other hand, GGDP and IN F are significant, albeit of very small size. The rest three dummies, HIGHDB, CRISIS and HIP C, are in all specifications significant quantitatively and statistically.
Although not presented here, we perform different robustness checks and the results remain unchanged. We exclude all the countries that were hit by a currency crisis (CRISIS) and the ones that were accepted in the Heavily Indebted Poor Coun-tries initiatives (HIP C), and we find similar results. Furthermore, regressions are run excluding the observations where residuals were above (below) 1.5 and 2 standard deviations from the regression line. This way we isolate the effect of outliers or extraordinary individual cases. Again, the results remain robust.
Conclusion
Using a two period model with explicit monetary and fiscal policy, we identify their interactions when an economy is faced with bureaucratic corruption in the tax collection mechanism. In this environment, the second best (SB) is given by the commitment outcome under a centralised authority. The SB solution is a function of the quality of institutions, and lower quality (i.e. more corruption) results in higher SB inflation, lower taxes (under some conditions), lower SB provision of public goods and lower social welfare.
Nonetheless, if a commitment mechanism is not available, centralised policies will be discretionary and lead to both intertemporal and intratemporal misallocations compared to the SB. We find that if the tax system is purely efficient (φ = 1), delegating an independent central bank achieves the SB. This result stresses the importance of constituting an independent central bank, which is also one of the main prerequisites for successful monetary policy. However, when corruption (φ < 1) is present, the government's ability to raise revenues through the formal tax system is restricted and an independent central bank can no longer achieve the SB, unless it becomes less conservative towards output considerations than society (ξ 1 = λ 1 φ > λ 1 ). Nonetheless, if, due to political or central bank credibility reasons, an independent central bank with ξ 1 < λ 1 /φ has been legislatively constituted, the government has the incentive to strategically accumulate debt in order to increase second period inflation. Thus, despite the fact that the central bank is free from fiscal dominance phenomena, the government can still indirectly induce an expansionary monetary policy, putting upward pressure on long-run price stability, by increasing debt accumulation. This result is augmented by the quality of institutions.
Countries that are faced with low institutional quality, as is the problem with many emerging market economies, even if they constitute an independent central bank, could experience lower performances in terms of controlling inflation compared to countries with high quality of institutions, due to the higher incentive of the government to rely on borrowing. Corruption can interact with fiscal policy by shifting the financing of government spending and can be responsible for expanding debt processes of economies that constitute independent central banks.
On the empirical side, we concentrate on the impact of different levels of corruption on the debt accumulation process of countries that have constituted, at least partially, independent central banks. We investigate this in a cross-sectional setting using a large country sample, with both advanced and developing economies. The empirical results verify the theoretical implications of the model. Quality of institutions is an important factor in explaining cross-country debt-to-GDP growth. After an important central bank reform and controlling for a set of other factors, we find that more corruption leads to higher debt accumulation. More importantly, accounting for the level of independence the respective central bank reform gave, indicates that the effect of corruption on debt accumulation is bigger, the higher the central bank independence granted.
The results prescribe a set of important policy implications. Firstly, it can be suggested that, since even under the Second Best regime, policy outcomes depend on the level of bureaucratic corruption the definition of price stability to the achieved need not be as universal as is empirically observed across different countries. Secondly, and most importantly, improving the quality of fiscal institutions is vital in order to avoid sharp increases of debt after monetary policy reforms, and consequently for the independent central bank to avoid budgetary pressures in achieving its primary goal of price stability. Since, corruption impacts on fiscal policy decisions, which in turn can indirectly influence monetary policy, despite independence, attention should be directed to improving the quality of both the monetary and the fiscal institutions and not the one or the other alone. A Appendix 
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φλ 2 a 2 λ 1 (1 + λ 2 ) + φ 2 λ 2 β(1 + ρ) • With endogenous fiscal policy SB inflation is non-zero. Positive inflation arises solely due to government spending considerations. Hence, it reflects the benefits from seigniorage which arise not due to debt constraints but due to distortionary taxation.
• SB debt policy in independent of φ. It is driven by the subjective time preference of society (1/β) relative to the rate of returns on assets (1 + ρ).
• Apart from debt, all other policy variables depend on φ. Quality of institutions affects the SB outcome as follows. Lower quality gives rise to a worse SB, with higher SB inflation levels, lower taxes and output gap (ifφ > 1), lower government spending and lower social welfare. = a 2 λ 1 ξ 2 + a 2 ξ 1 φλ 2 a 2 λ 1 (1 + ξ 2 ) + φλ 2 (φ + a 2 ξ 1 )
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(1 + ρ)d 0 + g * + g * 1 + ρ 2 1. With ξ i = λ i , i = 1, 2 the solution in table A.2 reduces to the outcome obtained under discretionary centralised policies (Section 2.1). In this case M = K > 1 ∀φ.
• Since monetary policy is inconsistent, intratemporal distortions arise.
both periods
• d d 1 is no longer independent of φ. Debt policy is partially driven by intratemporal considerations (K) in an attempt to correct for them. Hence,
• Regarding the effect of the quality of institutions on the discretionary outcome, under some conditions lower quality results in increased debt and in less intratemporal distortions.
2. With ξ i ≤ λ i , i = 1, 2 it reduces to the case where monetary policy has been delegated to a more conservative central bank.
• Debt policy is still depending on φ (and the relative weights of both policymakers)
• Whether the economy accumulates more or less debt compared to the SB will depend on the degree of central bank conservatism (relative to government's preferences) and the level of corruption.
• The delegated parameters that maximise government's utility and attain the SB, are given by ξ 2 = λ 2 − λ 2 λ 1 φξ 1 and correct for both intratemporal and intertemporal distortions.
• Both delegated parameters are inversely related to the quality of institutions. Lower quality requires less conservative central banks for the SB to be obtained.
3. With ξ 2 = 0 (and ξ 1 = λ 1 ) it reduces to the outcome under an independent central bank and M |ξ 2 =0 = N .
• If ξ 1 = λ 1 /φ > λ 1 the SB is again restored.
• However, if ξ 1 ≤ λ 1 /φ, then N < 1 and both intratemporal and intertemporal distortions arise. The independent central bank is overconservative and hence overcorrecting for inflation in both periods. Hence, π ICB < π SB , τ ICB > τ SB , U ICB < U SB ∀φ in both periods
• Debt depends on φ and the government accumulates debt in an attempt to correct the intratemporal imbalances. Thus, d ICB 1 > d SB 1 . Upward pressure on second period inflation is placed and the price stability the independent central bank is trying to establish is obstacled at the cost of more debt.
• Under some conditions, lower quality results in higher intratemporal distortions and higher debt accumulation.
